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CLAIMS 
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What is claimed is: 

} l . A method\for spectral imaging, the method comprising: 
capturing high spectral resolution data of at least a first 
portion of a first scene using a first plurality of channels; 

determining aMirst set of channels from a second plurality 
of channels which can reconstruct spectra of the first portion of the first scene to 
satisfy a first error criterion when compared with the captured high spectral 
resolution data; and, 

capturing pixel dita of the at least a second portion of at 
least the first scene using the first set of channels. 



2. The method as set f&rth in claim 1 wherein the first set of 
channels from the second plurality of channels comprises a smallest number of the 
plurality of channels which can be used to reconstruct spectra of the first portion 
of the first scene to satisfy a first error criterion when compared with the captured 
high spectral resolution data. 

3. The method as set fort i in claim 1 wherein the first set of 
channels from the second plurality of channels comprises a first stored number of 
the plurality of channels or a subset of the fiist stored number of the second 
plurality of channels which can be used to reconstruct spectra of the first portion 
of the first scene to satisfy a first error criterion when compared with the captured 
high spectral resolution data. 

4. The method as set fj^rth in claim 1 further comprising 
determining a first transform from the firj£t set of channels which can reconstruct 
spectra. 



5. The method 
reproducing the image spectra using 
from the at least a second portion of 




forth in claim 4 further comprising 
the first transform and the captured pixel data 
at least the first scene. 
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6. The method as set forth in claim 4 further comprising 
storing the first transform. 

7. The method as sfet forth in claim 4 further comprising: 
at least once capturing high spectral resolution data of at 

least a third portion of a second scene; and, 

capturing pixel data of the at least a third portion of a 
second scene using the first set of channelsAand, 

reconstructing estimated spectra by applying the first 
transform to the captured pixel data; 

comparing the high spe&tral resolution data with the 
reconstructed estimated spectra to determine an intermittent error; and 

determining a second sei of channels from the second 



a of the third portion of the 
len compared with the captured 



plurality of channels which can reconstruct spe< 
second scene to satisfy the first error criterion w 

high spectral resolution data if the intermittent ejror does not satisfy a second 
error criterion; and 

capturing pixel data of at (least a fourth portion of any 
remaining portion of at least the second scene using the second set of channels. 

8. The method as set forth /n claim 7 wherein the first and 
second error criteria are the same. 

9. The method as set foAh in claim 7 further comprising 
capturing high spectral resolution data of pe third portion of the second scene 
using the first plurality of channels. 



10. The method as set forth in claim 7 wherein the second set of 
channels from the second plurality of channels comprises a first stored number of 
the plurality of channels or a subset/of the first stored number of the plurality of 
channels which can be used to reconstruct spectra of the third portion of the 
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second scene to satisfy a secon^ error criterion when compared with the captured 
high spectral resolution data. 

1 1 . The method set forth in claim 7 further comprising 
determining a second transform fron\ the second set of channels which can 
reconstruct spectra. 
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12. The method as set forth in claim 1 1 further comprising 
reproducing the image spectra using thevfirst and second transforms from the first 
and second sets of channels and the captured pixel data from the at least a second 
and fourth portions of at least the first and second scenes. 



13. The method as set : 
storing the second transform. 



in claim 1 1 further comprising 



14. The method as set forth in claim 1 further comprising 



storing the captured pixel data from the first 
portion of the first scene. 



set of channels from the second 



15. The method as set foith in claim 7 further comprising 
storing the captured pixel data from the second portion of the first scene such that 
the captured pixel data from the second portion of the first scene remains 
associated with the first transform. 



25 1 6. The method as set forth in claim 7 further comprising 

storing the captured pixel data from the second set of channels from the at least a 
fourth portion of at least the second scene. 



1 7. The method As set forth in claim 1 5 further comprising 
30 storing the captured pixel data from the fourth portion of the second scene such 
that the captured pixel data from /the fourth portion remains associated with the 
second transform. 
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1 8. The methofl as set forth in claim 1 wherein the first error 
criterion requires that the reconstructed spectra of the first portion of the first 
scene be within a first error tolerance from the captured high spectral resolution 
data or that the reconstructed specti a of the first portion of the first scene be 
associated with a minimum value fc r a predetermined metric when compared with 
the captured high spectral resolution data. 



19. 



The method 



< s set forth in claim 8 wherein the second error 
criterion requires that the reconstruc ted spectra of the third portion of the second 
scene be within a second error toler uice from the captured high spectral resolution 
data or that the reconstructed spectr i of the third portion of the second scene be 

r a predetermined metric when compared with 
data. 



associated with a minimum value fc 
the captured high spectral resolution 



20. The method as set forth in claim 1 further comprising: 
determining which aspects of the captured estimated 

spectral resolution data are signatures of original color levels and which aspects of 

the captured estimated spectral resolution data are signatures of deterioration 

artifacts based on stored image information; and 

correcting the aspects of the captured estimated spectral 

resolution data which are signatures of deterioration artifacts. 



21 . The method & set forth in claim 1 wherein the first 
plurality of Channels and the second plurality of channels are identical. 



22. A system for spectral imaging, the system comprising: 
a first imaging sub-system that captures high spectral 
resolution data of at least a portion of a fifst scene using a plurality of channels; 
and 

a spectral processingVsystem that determines a first set of 
channels from the second plurality of channels which can reconstruct spectra of 
the portion of the image to satisfy a first errorWiterion when compared to the 
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captured high spectral resolution Mata, wherein a second imaging sub-system 
captures pixel data of the scene using the first set of channels. 

^^^^V 23. The sy^m as set forth in claim 22 wherein the first set of 
channels from the plurality of clwinels comprises a smallest number of channels 
which can be used to reconstruct spectra of the first portion of the scene to satisfy 
a first error criterion when compared\>vith the captured high spectral resolution 
data. 
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24. The system as 
channels from the first plurality 
plurality of channels or a subset of the 
channels which can be used to 
scene to satisfy a first error criterion w 
spectral resolution data. 



forth in claim 22 wherein the first set of 
of chajinels comprises a first stored number of the 
first stored number of the plurality of 
reconstjnct spectra of the first portion of the first 
hen compared with the captured high 



25. The system as i et forth in claim 22 wherein the spectral 
processing system determines a trans: brm from the first set of channels and the 
imaging system reproduces the images using the transform and the captured pixel 
data. 

26. The system as set forth in claim 22 wherein the spectral 
processing system stores the Ixansfomrfrom the first set of channels. 

^£*Vv, ^ 7 27. The sysVem as set forth in claim 22 wherein the spectral 
processing system compares at least once the high spectral resolution data for a 
second portion of a second scena against the estimated spectral resolution data 
captured using the first set of channels for the second portion of the second scene 
to determine an intermittent errorAhe spectral processing system determines a 
second set of channels from the second plurality of channels which can 
reconstruct spectra of the second portion of the second scene to satisfy the first 
error criterion when compared to tha captured high spectral resolution data if the 
intermittent error is greater then a seiond error tolerance, and the second imaging 
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sub-system captures pixel data ofiat least a portion of any remaining portion of at 
least the second scene using the sdcond set of channels. 



\^ ^ 28. The system^ set forth in claim 27 wherein the imaging 
system captures high spectral resolution data of the second portion of the image 
using the first plurality of channels. 



29. The system as set ibrth in claim 27 wherein the spectral 
processing system determines a second transform from the second set of channels 
and the imaging system reproduces the image using the first and second 
transforms and the pixel data captured using pie first and second sets of channels. 

30. The system as set forth \n claim 27 wherein the spectral 
processing system determines a transform from the first set of channels and stores 
the transform and the pixel data captured using\the first and second sets of 
channels. 



3 1 . The system as set forth in claim 27 wherein the spectral 
processing system determines which aspects of tfhe captured estimated spectral 
resolution data are signatures of original color levels and which aspects of the 
captured estimated spectral resolution data are J ignatures of deterioration artifacts 
based on stored image information and whereir the spectral processing system 
corrects the aspects of the captured estimated spectral resolution data which are 
signatures of deterioration artifacts. 




The system\as set forth in claim 22 wherein the first 
els and the secorM plurality of channels are identical. 



33. A method foV spectral imaging, the method comprising: 
capturing a firct high spectral resolution data of at least a 

first portion of a first scene using a plurality of channels; 

capturing pixel data of at least a second portion of a first 

scene using a first set of channels from me first plurality of channels; 
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determinimg a first transform based on the first set of 
channels and the first high spectral resolution data; and 

generating! an i ma g e of the first scene using the transform 
and the captured pixel data. 

\ / 34. The method as set forth in claim 33 further comprising 
recording the generated image on a media. 

35. The method ^s set forth in claim 33 further comprising 
storing the generated image. 



36. The method as set forth in claim 33 further comprising: 

capturingUiigh spectral resolution data of at least a second 
portion of a second scene using ^plurality of channels; 

applying tile first transform to the pixel data from the first 
set of channels to the second portipn of the second scene to produce spectral 
estimates; 

compare thelspectral estimates to the high spectral 
resolution data to determine an intermittent error; and 

determining a second transform based on the first set of 
channels and the second high spectral resolution data if the intermittent error is 
greater than a first error tolerance. 



^§7. A system feu* spectral imaging, the system comprising: 
I a first imaging sub-system that captures a first high spectral 
resolution data of at least a first portipn of a first scene using a plurality of 
channels; 

a second imaging sub-system that captures pixel data of at 
least a second portion of a first scene us\ng a first set of channels from a plurality 
of channels; and 

a spectral processing system that determines a first 
transform based on the first set of channels and the first high spectral resolution 
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data generates the image of tme first scene using the transform and the captured 
pixel data. \ 

^ 38. The systems set forth in claim 37 wherein a recording 
system records the generated imagei on a media. 



39. The system as set forth in claim 37 wherein the spectral 



processing system stores the genera 



i^d image. 



40. The syst&n as set forth in claim 37 wherein the first 
imaging sub-system captures high spectral resolution data of at least a portion of 
a second scene using a plurality onchannels and wherein the spectral imaging 
system applies the first transform tcLfeHe pixel data from the first set of channels of 
the at least a portion of the second feSW^producing spectral estimates, compares 
the spectral estimates to the high spectral resolution data to determine an 
intermittent error and determines a secbnd transform based on the first set of 
channels and the second high spectral resolution data if the intermittent error is 
greater than a first error tolerance. 

vfo_ v 

fcJ ^C ^"*7 41. The system as set forth in claim 37 wherein the first and 
secondimaging sub-system arV the same. 
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